Calcium transport driven by a proton motive force in vacuolar membrane vesicles of Saccharomyces cerevisiae.
Vacuolar membrane vesicles of Saccharomyces cerevisiae accumulate Ca2+ ion in the presence of ATP, not in the presence of ADP or adenyl-5'-yl imidodiphosphate. Calcium transport showed saturation kinetics with a Km value of 0.1 mM and optimal pH of 6.4. Ca2+ ion incorporated in the vesicles was exchangeable and released completely by a protonophore uncoupler, 3,5-di-tert-butyl-4-hydroxybenzilidenemalononitrile (SF6847), or calcium-specific ionophore, A23187. The transport required Mg2+ ion but was inhibited by Cu2+ or Zn2+ ions, inhibitors of H+-ATPase of the vacuolar membrane. The transport activity was sensitive to the H+-ATPase inhibitor N,N'-dicyclohexylcarbodiimide, but not to oligomycin or sodium vanadate. SF6847 or nigericin blocked Ca2+ uptake completely, but valinomycin stimulated it 1.35-fold. These results indicate that an electrochemical potential difference of protons is a driving force for this Ca2+ transport. The ATP-dependent formation of the deltapH in the vesicles and its partial dissipation by CaCl2 were demonstrated by fluorescence quenching of quinacrine. This Ca2+ uptake by vacuolar membrane vesicles is suggested to be catalyzed by a Ca2+/H+ antiport system.